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ABSTRACT: 

PURPOSE: To provide emitter electrodes having an extremely high integration degree, 
selectively applied with wiring to the electrodes, and capable of being individually controlled by 
forming trenches on a substrate, and burying an electrode material in them to form the 
electrodes. 

CONSTITUTION: A mask 12 for forming trenches 13 on a silicon substrate 1 1 is formed, and 
tapered trenches 1 3 are formed by reactive ion etching or the like. When the trenches 1 3 are 
formed on a Si wafer in a magnetron RIE device, the trenches 13 with the width 0.3mu m and 
the depth 1mu m are obtained under the etching conditions of the prescribed pressure, the 
prescribed substrate temperature, and the prescribed gas flow with the prescribed composition. 
A metal 14 such as W, Al, Cu is buried in the trenches 13 via deposition by sputtering, etc., and 
is deposited on the silicon substrate 11, and an insulating material 15 is deposited on the 
deposited metal 14 by sputtering, etc. The silicon substrate 1 1 is removed by dry or wet etching, 
and the metal 14 buried in the trenches 13 is exposed as needle-like electrodes 16. 
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#©&i&l8&£Xy? 1 >y , U-C tWBKW^KJMHSn 

v-f * dx5 y *««©«£#& Sgft-T* <b©T?« 
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[0 0 3 8] JintcttU £U:©J;5fc8?j§:/D-fc;U;; 
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<fcoT> 6©gWC&S£lgUTE>S82 2£jgfi£ 
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£3. ^©.fcSfcJQia, Se*«si©i5lc. «iioi 
b*^oTU*5££^WlC«gl 0 b©5fe«fflgicttffl 
$HM&fc©atHfc#fcl,fc<fc£fe©l;::fe^T«. * 
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©^05i;::fc^Tfc^8lfc:#£n5. 
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